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Ozeki $[3, 8]$ ,
.
$x,$ $y,$ $z\geq 0$ , $x+y+z=k$ ($-$E)
, 2
$u=axy+bxz+cyz$ (a, $b,$ $c>0$ ; )
um $a\geq b\geq c$ ,
$\delta=2ab+2ac+2bc-a^{2}-b^{2}-c^{2}$
, $\sqrt{a}<\sqrt{b}+\sqrt{c}$ $\delta>0$ ,
$u_{\max}=\{$
$\frac{abc}{\delta}k^{2}$ $\mathrm{i}$f $a\leq b+c$
$\frac{a}{4}k^{2}$ if $a\geq b+c$
, $n$ $x_{1},$ $\ldots,$ $x_{n}$ ($x_{i}\geq 0$ )




$\max\{\sum_{1\leq i<j\leq n}x_{i}x_{j}$ ; $\sum_{i=1}^{n}x_{i}=k\}=\frac{n-1}{2n}k^{2}$
. ($x_{1}=\cdot$ . $=x_{n}=k/n$ . )
, $n$ ( ) $A_{0},$ $F(=F_{n}),$ $n$ $x\in R^{n}$
$A_{0}=\{$
011
1.. $\cdot$ .. $\cdot$.$\cdot$






















$\cdot$ .. .$\cdot$...$\cdot$ ... $\cdot$ .. $a_{n-1,n}$
$a_{n1}$ $a_{n,n-1}$. 0
$(a_{ij}=a_{ji}\geq 0)$
, $v= \frac{1}{2}$ (Ax, $x$ ) . , $A$ , (1.2)
(1.4) $A\leq\lambda$F $\exists\lambda>0$




. , $A_{0},$ $A$ $a_{ij}=a_{ji}\geq$
$0,$ $a_{ii}=0$ (distance matrix) [7, $\mathrm{p}$ .
184] , .
, $x_{i}\geq 0$ , (1.4) $\lambda>0$
. , $n=3,$ $k$ =1 ,
$A:=\{\begin{array}{lll}0 0 10 0 01 0 0\end{array}\}$ $\leq\lambda\{\begin{array}{lll}1 1 1\mathrm{l} 1 \mathrm{l}1 1 \mathrm{l}\end{array}\}$ , $\exists\lambda>0$
, $x=$ $(x_{1}, x2, x_{3})^{t}=(s, 1 - 2s, s)^{t}$
$(Ax, x)=2s^{2}\leq\lambda=\lambda$ (Fx, $x$)
, $|s|$ , .
, (1.4) $\lambda>0$ , $A$ ’ $F$-bounded above’
(F-b.a.) . ,
(i) $A$ F-b.a. ,
(ii) $A$ F-b.a. (1.4) $\lambda$ $\lambda_{A}$ , (1.3) vm
,
(iii) $x_{i}\geq 0$ $v_{\max}$
. .
2 $A$ F-b.a.
$n$ $C=(c_{ij})$ (cij )
$C_{(:_{1}\ldots i_{r})}=\{\begin{array}{lll}c_{i_{1}i_{1}} c_{i_{1}i_{r}}\vdots \ddots \vdots c_{i_{r}i_{1}} c_{i_{r}i_{r}}\end{array}\}$ $(1\leq r\leq n, 1\leq i_{1}<\urcorner. 1<i_{r}\leq n)$
$C$ (principal minor) .
$(C\geq 0\Leftrightarrow(Cx, x)\geq 0,$ $x$ \in Rn)
.
2.1. ([5, p. 161], [6, p. 567].) $n$ $C$ (rank)
$r=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}C$ , $C$ (nonnegative)
, $C$ nest
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$C_{1}\subset C_{2}\subset$ , $\subset C_{r}(C_{k}=C_{(i_{1}\ldots i_{k})})$
$\det C_{1}>0,$ . . $\mathrm{L}$ , $\det C_{r}>0$
$r=n$ 5 $C$ $C$
, .
$B(\lambda)=\lambda$F-A




3.. ... ...... $\lambda-an-1,n$
$\lambda-an$1 $\lambda-an$ ,$n-1$ $\lambda$
$\geq 0$
. 2.1 , $B$ (\lambda ) $r$ (\lambda ) ,
nest $B_{1}(\lambda)\subset$ $\cdot\subset B_{r(\lambda)}(\lambda)$
$\det B_{k}(\lambda)>0$ $(k=1, . \}\cdot, r(\lambda))$
. $r$ (\lambda ) , $\mu>\lambda$ ,
$k$
$B_{k}(\mu)=B_{k}(\lambda)+(\mu-\lambda)F_{k}\geq B_{k}(\lambda)$
$\det B_{k}(\mu)>0$ . L, , $r(\mu)\geq r$ (\lambda ) , 1] ,
$r^{*}= \sup\{r(\lambda)).\lambda> 0\}(\leq n)$




$\Leftrightarrow\exists r^{*}\in\{1, \mathrm{t}. , n\},$ $B_{1}(\lambda)\subset\rangle\cdot(\subset B_{r}*(\lambda)$ ,
rank $B(\lambda)=r^{*},$ $\det B_{k}(\lambda)>0f$or $\lambda>\exists\lambda_{0}$ , $k=1,$ . $l$ , $r^{*}-$
17








$\mathrm{X}$ , , $(a_{ij})_{i,j=1}^{k}$
















$=\lambda(-1)^{k}\det[(1\mathrm{L}\subset\lrcorner 1)A_{k}$ $(1 \ulcorner\cdot.1)^{t}0-]-(-1)^{k-1}\det A_{k}$ .
,
$\Delta$ (A$k$ ) $=(-1)^{k} \det[(1. .)\frac{A_{k}}{c1}$ $(1 (\cdot 1)^{t}0], D(A_{k})=(-1)^{k-1}\det A_{k}$
,
(2.2) $\det B_{k}(\lambda)=\lambda\Delta$ (A$k$ ) $-D(Ak)$ .
, ( 3.8(2)):




(1) $\Delta(A_{1})=1,$ $D(A_{1})=0$ .
$2\leq k\leq r^{*}$ , $\Delta(A_{k})>0,$ $D(A_{k})>0$ .
$r^{*}<n$ $r^{*}<k\leq n$ , $\Delta(A_{k})=D(A_{k})=0$ .
, $A_{k}$ $A$ .
(2) $r^{*}=\rho:=$ rank $A$ .
(3) $\lambda^{*}:=\frac{D(A_{\rho})}{\Delta(A_{\rho})}=\max_{1\leq k\leq\rho}\frac{D(A_{k})}{\Delta(A_{k})},$ $\lambda>\lambda^{*}\text{ }$ , $A\leq\lambda F$.
. (1) $r^{*}=2\leq n$ . $2<r^{*}\leq n$
$3\leq k\leq r^{*}$ .
$\Delta$ (A 1)>0, $D(A_{k-1})>0\Rightarrow\Delta$ (A$k$ )>0, $D(A_{k})>0$
. $\lambda$
$\det B_{k}(\lambda)=\lambda\Delta$ (A$k$ ) $-D(Ak)>0$
$\Delta(A_{k})\geq 0$ , 2 case .
Case 1: $\Delta(A_{k})>0$ , $D(A_{k})\leq 0$
$\Delta(A_{k-1})D(A_{k})$ –\Delta (A D(Ak-l) $<0$ .
$(*)$ . $D(A_{k})>0$ .




, $D(A_{k})<0$ . .
$\Delta(A_{k})\neq 0$ . ( case .)
(2) $j$ $A$ $\rho$ $r(r>\rho)$ 0
. (1) , $\det A_{r^{*}}\neq 0$ . , $r^{*}\leq\rho$ . , $\rho>r^{*}$ ,
$A_{\rho}$ $D(A_{\rho})=(-1)^{\rho-1}\mathrm{d}$et $A,$ $\neq 0$ . (1)
$D(A,)=0$ . $\rho=r^{*}$ .
(3)(*)
$\frac{D(A_{k-1})}{\Delta(A_{k-1})}\leq\frac{D(A_{k})}{\Delta(A_{k})}(k=2, ..\mathrm{c} , \rho)$
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. .
1. $n=3,$ $A=\{\begin{array}{lll}0 a ba 0 cb c 0\end{array}\}(=A_{3})$
$A_{2}=\{\begin{array}{ll}0 aa 0\end{array}\}$ .
$\Delta(A_{2})=2a,$ $D(A2)=a^{2},$ $\Delta(A_{3})=2ab+2ac+2bc-a^{2}-b^{2}-c^{2}(=\delta)$ ,
$D(A_{3})=2abc$ .
$\text{ }fs\text{ }a,b,c>0,$
$\delta$ >0 , $\Delta(A_{k}),$ $D(A_{k})>0(k=2,3)$ $A$ F-b.a.
$\lambda^{*}=\frac{D(A_{3})}{\Delta(A_{3})}=\frac{2abc}{\delta}$ .
2. $n=4,$ $A=\{\begin{array}{llll}0 a b ca 0 d eb d 0 fc e f 0\end{array}\}(=A_{4})$
$A_{2}=\{\begin{array}{ll}0 aa 0\end{array}\},$ $A_{3}=\{\begin{array}{lll}0 a ba 0 db d 0\end{array}\}$ .





, $\Delta(A_{k}),$ $D(A_{k})>0(k=2,3,4)$ $A$ F-b.a. ,
$\lambda^{*}=\frac{D(A_{4})}{\Delta(A_{4})}$ .
Remark. , ([1, p. 247])
(1) 3 $P_{1},$ $P_{2},$ $P_{3}$ $S$ .
$P_{i}P_{j}=d_{ij}$ ,
$T_{3}=\{\begin{array}{lll}0 d_{12}^{2} d_{13}^{2}d_{21}^{2} 0 d_{23}^{2}d_{31}^{2} d_{32}^{2} 0\end{array}\}$
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$\text{ }$
$S= \frac{1}{4}\{\Delta(T_{3})\}^{\frac{1}{2}}=\frac{1}{4}\{-\det\{\begin{array}{llll}0 d_{12}^{2} d_{13}^{2} 1d_{21}^{2} 0 d_{23}^{2} \mathrm{l}d_{31}^{2} d_{32}^{2} 0 \mathrm{l}\mathrm{l} \mathrm{l} 1 0\end{array}\} \}^{\frac{1}{2}}$
(2) 4 $P_{1}$ , $P_{2}$ , $P_{3}$ , $P_{4}$ $V$ .
$P_{i}P_{j}=d_{\dot{l}j}$ , $T_{4}$
$T_{4}=\{\begin{array}{llll}0 d_{12}^{2} d_{13}^{2} d_{14}^{2}d_{21}^{2} 0 d_{23}^{2} d_{24}^{2}d_{31}^{2} d_{32}^{2} 0 d_{34}^{2}d_{41}^{2} d_{42}^{2} d_{43}^{2} 0\end{array}\}$
, $V= \frac{1}{12\sqrt{2}}\{\Delta(T_{4})\}^{\frac{1}{2}}$ .
3 $A\underline{<}\lambda F$ $\lambda>0$ $(Ax, x)$
$\mathrm{l}_{\mathrm{n}}=$ $(1, . \urcorner. , 1)^{t}\in R$
,
$(x, \mathrm{l}_{\mathrm{n}})=\sum_{i=1}^{n}x_{i},$ $F=\mathrm{l}_{\mathrm{n}}\otimes \mathrm{l}_{\mathrm{n}},$ $(Fx, x)=(x, \mathrm{l}_{\mathrm{n}})^{2}$
. , $A$ F-b.a. ,
$\lambda_{A}=\inf${ $\lambda>0$ ; $A\leq\lambda$F},
$\mu A=\sup\{(Ax, x) ; (x, \mathrm{l}_{\mathrm{n}})=1\}$
. .
3.1. $A$ F-b.a. ,
(3.1) $\lambda A=\mu$A.
$A$ $F$-b.a ( )
$\lambda_{A}<$ oo $\Leftrightarrow\mu A<$ oo
, $\lambda_{A}=\mu_{A}$ .
. $A$. F-b.a. , $\lambda>\lambda_{A}$ . ,
$(x, \mathrm{l}_{\mathrm{n}})=1$ ,








$(Ax, x)\leq\mu$A $(- x, \mathrm{l}_{\mathrm{n}})^{2}=\mu$A $(Fx, x)$ .
$(x, \mathrm{l}_{\mathrm{n}})=0$ , $x_{\epsilon}=x+\epsilon \mathrm{l}_{\mathrm{n}},$ $\epsilon$ >0 , $(x_{\epsilon}, \mathrm{l}_{\mathrm{n}})\neq 0$
$(Ax_{\epsilon}, x_{\epsilon})\leq\mu$A(Fx,, $x_{\epsilon}$).
$\epsilonarrow 0$







$\mu_{A}=\lambda_{A}$ . ( .)




. ( 3 .)
$\mu_{A}(=\lambda_{A})$ , $(x, \mathrm{l}_{\mathrm{n}})=\sum_{i=1}^{n}x_{i}=1$




(3.3) $\frac{\partial w}{\partial x_{i}}=\sum_{j\in\{\overline{i}\}}a_{ij}x_{i}x_{j}-\mu=0$






$(x, \mathrm{l}_{\mathrm{n}})=1$ $\mu(A^{-1}\mathrm{l}_{\mathrm{n}}, \mathrm{l}_{\mathrm{n}})=1$ .
$\mu=\frac{\mathrm{l}}{(A^{-1}1_{\mathrm{n}},\mathrm{l}_{\mathrm{n}})}$ .
(3.5) $x= \frac{\mathrm{l}}{(A^{-1}1_{\mathrm{n}},\mathrm{l}_{\mathrm{n}})}A^{-1}\mathrm{l}_{\mathrm{n}}(=x^{*})$ .
$v$ $v_{\max}= \frac{1}{2}\mu A$ , $x=x^{*}$ $v$
2 $(Ax, x)$ ( ) .




, $\mu_{A}$ $x(=x^{*})= \frac{\mathrm{l}}{(A^{-1}1_{\mathrm{n}},\mathrm{l}_{\mathrm{n}})}A^{-1}\mathrm{l}_{\mathrm{n}}$ .
(3.6) $\mu_{A}$ $\lambda^{*}=\frac{D(A_{n})}{\Delta(A_{n})}(A_{n}=A)$ , , $A$
,
$\mu_{A}=\lambda^{*}=\frac{D(A_{\rho})}{\Delta(A_{\rho})}=\frac{\mathrm{l}}{(A_{\overline{\rho}}^{1}1_{\mathrm{n}},\mathrm{l}_{\mathrm{n}})}$
. $(\rho=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}A.)$ 2, 3
.
$A=(a_{ij})$ adjugate $A$
$\mathrm{a}\mathrm{d}\mathrm{j}A=(A_{ij})^{t}$ (Aij $a_{ij}$ )
. ,
$.A$ (adjA)=(a’$\mathrm{d}$jA). $A=(\det A)I$ . ( $I=I_{n}$ $n$ .)
$A$ , $\det A\neq 0$
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$A^{-1}= \frac{1}{\det A}$ (adjA).
.
3.3. ([4, p. 73], [5, p. 256]) $A$ $n$ ,
$\tilde{A}=\{\begin{array}{ll}A bc^{t} e\end{array}\},$ $b,$ $c\in R^{n}$ $(b= (b_{1}, \ldots, b_{n})^{t}, c=(c_{1}, \ldots, c_{n})^{t})$ , $e\in R$
. ,
(3.7) $\det\tilde{A}=e(\det A)-\sum_{i,j=1}^{n}A_{ij}b_{i}c_{j}$ $=e(\det A)-((\mathrm{a}\mathrm{d}\mathrm{j}A)b, c)$ .
3.4. $A$ ,
(3.8) $(A^{-1} \mathrm{l}_{\mathrm{n}}, \mathrm{l}_{\mathrm{n}})=-\frac{1}{\det A}\cdot\det\{\begin{array}{ll}A 1_{\mathrm{n}}1_{\mathrm{n}}^{t} 0\end{array}\}= \frac{\Delta(A)}{D(A)}.\cdot$
, (3.6) (3.7)($b=c=\mathrm{l}_{\mathrm{n}},$ $e$ =0 )
$(A^{-1} \mathrm{l}_{\mathrm{n}}, \mathrm{l}_{\mathrm{n}})=\frac{1}{\det A}((\mathrm{a}\mathrm{d}\mathrm{j}A)\mathrm{l}_{\mathrm{n}}, \mathrm{l}_{\mathrm{n}})$
$=- \frac{1}{\det A}\cdot\det\{\begin{array}{ll}A 1_{\mathrm{n}}1_{\mathrm{n}}^{t} 0\end{array}\}= \frac{\Delta(A)}{D(A)}$ .
$A$ $\rho=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}A$ , (3.8) $A$ $A_{\rho}$
$(A_{\rho}^{-1}1_{\rho}, 1_{\rho})= \frac{\Delta(A_{\rho})}{D(A_{\rho})}(=\lambda^{*})$
3.5. $A$ F-b.a. ,
$\lambda_{A}=\mu_{A}=\frac{1}{(A_{\rho}^{-1}1_{\rho},1_{\rho})}=\frac{D(A_{p})}{\Delta(A_{\rho})}=\lambda^{*}$
. (3.2) $\lambda^{*}\leq\mu_{A}$ .









. $\tilde{A}$ $I_{n+1}$ .
3.7. 3.6
(3.9) $( \tilde{A}^{-1}1_{n+1},1_{n+1})=(A^{-1}\mathrm{l}_{\mathrm{n}}, \mathrm{l}_{\mathrm{n}})-\frac{1}{\gamma}\{(A^{-1}b, \mathrm{l}_{\mathrm{n}})-1\}^{2}-$
(3.10) $(\tilde{A}^{-1}\mathrm{l}_{\mathrm{n}+1}, \mathrm{l}_{\mathrm{n}+1})\leq(A^{-1}\mathrm{l}_{\mathrm{n}}, \mathrm{l}_{\mathrm{n}})$ .
fflffl. $\text{ }3.6\text{ }\mathcal{O}$
$(\tilde{A}^{-1}\mathrm{I}_{\mathrm{n}+1}, \mathrm{l}_{\mathrm{n}+1})=$ $([A^{-1}- \frac{1}{\gamma}(A^{-1}b)(A^{-1}b)^{t}\frac{1}{\gamma}(A^{-1}b)^{t}-$ $\frac{1}{\gamma}A^{-1}b-\frac{1}{\gamma}][^{1}-_{\mathrm{l}}^{\mathrm{n}}],$ $[^{1}-_{\mathrm{l}}^{\mathrm{n}}])$
$=($ , $[^{1}-_{\mathrm{l}}^{\mathrm{n}}])$
$=( \tilde{A}^{-1}\mathrm{l}_{\mathrm{n}}, \mathrm{l}_{\mathrm{n}})-\frac{1}{\gamma}$ ( (A-1b)(A-1b)tl $\mathrm{n}$ ’ $\mathrm{l}_{\mathrm{n}}$ ) $+ \frac{1}{\gamma}(A^{-1}b, \mathrm{l}_{\mathrm{n}})+\frac{1}{\gamma}(A^{-1}b)^{t}\mathrm{l}_{\mathrm{n}}-\frac{1}{\gamma}$
$=(A^{-1} \mathrm{l}_{\mathrm{n}}, \mathrm{l}_{\mathrm{n}})-\frac{1}{\gamma}\{(A^{-1}b, \mathrm{l}_{\mathrm{n}})-1\}^{2}$ .
3.8. $\{A_{k}\}_{2\leq k\leq n}$ $A$ nest .
(1) $A_{k-1}$ , $A_{k}$ $k$ $(k-1)$
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$a=$ $(a_{1k}, . . , a_{k-1,k})^{t}$ . , $A_{k}=$
, $(A_{k-1}^{-1}a, a)\neq 0$
$(A_{k}^{-1}1_{\mathrm{k}}, 1_{\mathrm{k}})=(A_{k-1}^{-1}1_{\mathrm{k}-1},1_{\mathrm{k}-1})- \frac{1}{(A_{k-1}^{-1}a,a)}\{(A_{k-1}^{-1}a, 1_{\mathrm{k}-1})-1\}^{2}$.
(2) $\det\{\begin{array}{ll}\Delta(A_{k-1}) D(A_{k-1})\Delta(A_{k}) D(A_{k})\end{array}\}$ = $($det $A_{k}$ [k; $1_{k}])^{2}\geq 0$ .
$A_{k}$ [k; $1_{\mathrm{k}}$] $A_{k}$ $k$ $1_{\mathrm{k}}$ .
. (1) 3.7 (3.9) $A$ $A_{k-1},$ $b$ =a .
(2) $D(A_{k-1})\neq 0,$ $D(A_{k})\neq 0$ ( $A_{k-1},$ $A$, )
. ,
$(A_{k-1}^{-1}a, a)= \frac{D(A_{k})}{D(A_{k-1})}\neq 0$
, 3.4 (3.8) ( $n$ $k$ ) (1) ,
$\frac{\Delta(A_{k})}{D(A_{k})}=(A_{k}^{-1}1_{\mathrm{k}}, 1_{\mathrm{k}})$
$=(A_{k-1}^{-1}1_{\mathrm{k}-1},1_{\mathrm{k}-1})- \frac{1}{(A_{k-1}^{-1}a,a)}\{(A_{k-1}^{-1}.a, 1_{\mathrm{k}-1})-1\}^{2}$
$= \frac{\Delta(A_{k-1})}{D(A_{k-1})}+\frac{\det A_{k-1}}{\det A_{k}}\{(A_{k-1}^{-1}a, 1_{\mathrm{k}-1})- 1\}$2.
$D(A_{k-1})D(A_{k})$ ($=-(\det A_{k-1})(\det A$k))
$\Delta$ (A$k$ )D(A$k-1$ ) $=\Delta$ (A$k-1$ )D(A$k$ ) $-($det $A_{k-1})^{2}\{(A_{k-1}^{-1}a, 1_{\mathrm{k}-1})-1\}^{2}$
$=\Delta$ (A$k-1$ )D $(A_{k})-\{((\mathrm{a}\mathrm{d}\mathrm{j}A_{k-1})a,$ $1k-1)-$ det $A_{k-1}\}^{2}$ .
3.3 (3.7) ( $b=1_{\mathrm{k}-1},$ $c$ =a, $e=1$ )
$\Delta$ (A$k-$DD(A$k$ ) $-\Delta$ (A$k$ )D(A$k-1$ ) $=(\det\{\begin{array}{ll}A_{k-1} 1_{k-1}a^{t} 1\end{array}\})^{2}$
$\det\{\begin{array}{ll}\Delta(A_{k-1}) D(A_{k-1})\Delta(A_{k}) D(A_{k})\end{array}\}=(\det A_{k}[k;1k])^{2}$ .




$(Ax, x)$ $(x, \mathrm{l}_{\mathrm{n}})=1$
.
(4.1) $x\geq 0$ $x_{1},$ $\ldots,$ $x_{n}\geq 0$
, 2, 3 . $A$
F-b.a. . (3.5) , $A$ $x^{*}=$
$A^{-1}\mathrm{l}_{\mathrm{n}}/(A^{-1}\mathrm{l}_{\mathrm{n}}, \mathrm{l}_{\mathrm{n}})\geq 0$ , $x^{*}$ (4.1) . $\rho$ (
rank $A$ ) $<n$ $A_{\rho}$ , $x_{\rho}^{*}=A_{\rho}^{-1}1_{\rho}/(A_{\rho}^{-1}1_{\rho}, 1,)\geq 0$ ,
$x_{\rho}^{*}$ 0 $n$ $x^{*}$ ,
(4.1) .
4.1. $A$ F-b.a. $(Ax, x)$
$\pi(=\pi_{n})=\{x\in R^{n} ; (x, \mathrm{l}_{\mathrm{n}})=1\}$
$\iota_{1}$ , concave . , $x,$ $y\in\pi,$ $0\leq\alpha\leq 1,$ $\beta=1-\alpha$
(4.2) $(A(\alpha x+\beta y), \alpha x+\beta y)\geq\alpha$ (Ax, $x$ ) $+\beta(Ay, y)$ .
. $(Ax, y)=(x, Ay)=(Ay, x)$ .
$(A(\alpha x+\beta y), \alpha x+\beta y)-\alpha(Ax, x)-\beta(Ay, y)$
$=-\alpha\beta\{(Ax, x)-2(Ax, y)+(Ay, y)\}=-\alpha\beta(Az, z)$ , $z=x-y$.
, F-b.a. , $\exists\lambda_{A}>0\mathrm{s}$ .t. $A\leq\lambda_{A}F$.
$(Az, z)\leq\lambda_{A}(F_{z}, z)=\lambda_{A}(z, \mathrm{l}_{\mathrm{n}})^{2}=\lambda_{A}((x, \mathrm{l}_{\mathrm{n}})-(y, \mathrm{l}_{\mathrm{n}}))^{2}=0$.
(4.1) . , $\pi(=\pi_{\mathrm{n}})$
.
$\pi_{+}(= \sim,+)=\{x\in R^{n} ; x\geq 0, (x, \mathrm{l}_{\mathrm{n}})=1\}$ ,
\pi + $(=\partial\pi_{n,+})=$ { $x\in\pi_{+}$ ; $\exists$i $s.tx_{i}=0$}( $=\pi_{+}$ ).
4.2. $A$ F-b.a., $(Ax^{*}, x^{*})=\mu_{A}$ , $x^{*}\not\in\pi_{+}$ , $\exists x_{\dot{\iota}}^{*}<0$
. ,




$x_{n-1}^{*}\geq 0,$ $x_{n}^{*}<0$ ( $x_{i}^{*}$ $x^{*}$ $i$ )





$(Ax(\alpha), x(\alpha))-(Ax, x)\geq\alpha(Ax, x)+(1-\alpha)(Ax^{*}, x^{*})-(Ax, x)$
$=(1-\alpha)(\mu_{A}-(Ax, x))\geq 0$ .
$(Ax(\alpha), x(\alpha))\geq(Ax, x)$ .
,
$\alpha^{*}=\min\{\alpha> 0;x(\alpha)\geq 0\}$
, $x(\alpha^{*})\in\pi_{+}$ , $x(\alpha^{*})$ 1 0.
$x(\alpha^{*})\in\partial\pi_{+}$ , (4.3) .
$x_{1}^{*},$
$\ldots,$
$x_{n-1}^{*}\geq 0,$ $x_{n}^{*}<0$ ,
$x(\alpha^{*})=[y, 0]^{t}$ , $y=[x_{1}(\alpha^{*}) . x_{n-1}(\alpha^{*})]^{t}$
, $y\in\pi_{n-1}$ , (4.4) .
$0311\rfloor(=A_{4})$
$30$ ], $A_{3}=\{\begin{array}{lll}0 3 33 0 33 3 0\end{array}\}$
, $\Delta(A_{1})=1,$ $D(A_{1})=0,$ $\Delta(A_{2})=6,$ $D(A_{2})=9,$ $\Delta(A_{3})=27$
$O(A_{3})=18,$ $\Delta(A_{4})=12,$ $D(A_{4})=27$ , A F-b.a.. ,










$\max_{x\in\pi_{4.+}}(Ax, x)$ $= \max_{x\in\pi_{3,+}}$
(A3 $y,$ $y$ ) $= \frac{D(A_{3})}{\Delta(A_{3})}=2$ .
Remark. 2
. 2 , .
2 : $v=(c, x)-(Ax, x)$
$\mathrm{r}$ : $x\geq 0$ ,
I : $Bx=d$.
, $A,$ $B$ $n\cross n,$ $m$ $\cross$ n , $c\in R^{n},$ $d\in R^{m}$ .
( , $A$ $(A>0)$ .)
$c=0$
$-A$ $n$ ,
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